Introduction
Astasia is a condition of inability to stand without apparent motor weakness. This rare symptom has been reported in association with stroke involving the thalamus [1] [2] [3] , mesencephalon [4] or the pontomesencephalic locomotor region [5] . Apart from the lesion of the above-mentioned deep structures, the involvement of the cerebral cortex is rarely reported in association with astasia. Only one case of cingulate infarction manifesting astasia was reported [6] . This article reports a second case of caudal cingulate infarction manifesting astasia. We will discuss possible mechanisms causing astasia due to cingulate lesions.
A 58-year-old male with a history of hypertension and diabetes mellitus presented to our emergency room. He complained of dysarthria and inability to sit, stand and walk since his awakening. On admission, he was alert and oriented. He was slightly dysarthric. His Mini-Mental State Examination score was 30. He showed neither hemispatial neglect nor disconnection syndrome. Muscle strength of all extremities and the trunk was not decreased. On sensory examination, vibratory sensation was slightly decreased on both feet, which was attributed to diabetes mellitus. Thermal, pinprick and positional sensation was perceived normally in all extremities and trunk. The finger-to-nose test revealed terminal dysmetria in the right arm. However, the heel-to-shin test showed no asymmetry. Rapid alternating hand movement was not disturbed on both sides. Deep tendon reflexes were normoactive without pathological reflexes. He did not show any resting or intentional tremor nor asterixis. When he attempted to sit, he grasped the bed rails only with both hands to pull himself up without using his axial and leg muscles, but retropulsion occurred soon after detaching his hands from the bed rails. When tested lying on the bed, he could maintain his legs elevated for more than 10 s. However, he could not stand by himself unless his caregiver supported him.
CT of the brain did not show any intracranial hemorrhage. Then, an MRI of the brain was performed and diffusion-weighted imaging showed a high-intensity lesion at the medial frontal lobe on the left side ( fig. 1a ). A sagittal section of the double inversion recovery sequence revealed a high-intensity lesion at the cingulate gyrus between the VCA and VCP line and a corpus callosum body ( fig. 1b ).
After 3 weeks of rehabilitation, he could keep standing and walk freely without assistance. His gait was not broad-based and the steps were regular in amplitude and direction. However, when standing on one foot and walking in tandem gait, lateropulsion to the right side persisted. With his eyes closed, lateropulsion to the right remained. After discharge, he could return to work, although the slight lateropulsion on tandem gait and standing on one foot persisted even at 1 year after onset.
Discussion
In this case report, we showed that a posterior cingulate infarction can present with astasia. In our patient, the responsible lesion for this symptom was located in the cingulate gyrus between the VCA and VCP line.
Astasia is defined as the inability to stand with minimal sensorimotor deficits. Astasia is usually associated with abasia (inability to walk) in patients with central nervous diseases. However, patients with peripheral neuropathy may experience a period when they are able to walk but are unable to stand still, which is called astasia without abasia [7] . Astasia-abasia was first reported by Blocq [8] , after which it was considered as a hysterical disease. Masdeu and Gorelick [1] first systematically described 15 patients with astasia caused by unilateral thalamic lesion (also called 'thalamic astasia'). The mesencephalon [4] or the pontomesencephalic locomotor region [5] was also reported as a responsible lesion for astasia. In patients with the so-called 'thalamic astasia,' the superior portion of the ventrolateral nucleus (VL) of the thalamus was mainly involved. Unlike in the present case, patients had transient symptoms and patients with 'thalamic astasia' had a variable degree of sensory loss [1] . The mechanism of thalamic astasia was explained, at least partly, by disruption of the fastigial fibers of the vestibulocerebellar pathway, which projects to the posterior portion of VL to the thalamus and/or projects fibers from the superolateral part of VL to the medial part of the primary motor area [1] . In patients with stroke in the pontomesencephalic locomotor area, astasia was considered to be due to impairment of fastigial efferent fibers in the pedunculopontine area [5] .
Kataoka et al. [6] reported a similar case of posterior cingulate infarction manifesting astasia. They postulated that the disruption of connection between the cingulate motor area and the vestibulocerebellar system through the thalamus might be responsible for astasia. Sagittal plane MRI was not shown in their report. The present case is the first to show the location of the lesion manifesting astasia in relation to the VCA and VCP line. Additionally, the astasia and lateropulsion in Kataoka et al.'s [6] report subsided at 1 month. However, in our case, the patient's symptoms persisted for a follow-up period of 1 year.
The role of the cingulate cortex on gait (or maintaining an upright position) is rarely studied in normal subjects. Hanakawa et al. [9] in their SPECT study showed that gait increased activity in multiple cortical motor areas including the cingulate motor area. Wang et al. [10] in their fMRI study also reported that gait increased activity in the cingulate cortex in normal subjects. Projections from the primary motor area, the lateral premotor cortex, supplementary motor area, and the cingulate cortex to the brain stem reticular formation may provide parallel inputs to maintain gait [11, 12] . Astasia caused by supplementary motor area infarction [13] might be explained by disruption of parallel input from primary and/or non-primary motor cortices to the brain stem gait center.
In humans, the precise location of the cingulate motor area remains to be elucidated. In the macaque monkey, three cingulate motor areas were identified: the rostral cingulate motor area (CMAr), the caudal cingulate motor area in the ventral bank of the sulcus (CMAv), and the caudal cingulate motor area in the dorsal bank of the sulcus (CMAd). Picard and Strick [14] have proposed that corresponding areas are also present in humans: a rostral cingulate zone (RCZ) with two subdivisions (anterior: RCZa, posterior: RCZp) and a caudal cingulate zone (CCZ). The infarcted lesion in the present patient might correspond to CCZ. CCZ is activated not only by simple motor tasks but also by somatosensory stimulation [15] . Representation of somatosensory processing in CCZ might explain the astasia, namely imbalance of upright posture, which might have caused gait disturbance in the present patient.
Conclusion
Caudal cingulate motor infarction in humans may present with astasia. Even though astasia is a very rare symptom, we should keep in mind that it can be a presenting symptom of stroke. 
